Low-power laser irradiation inhibits PDGF-BB-induced migration and proliferation via apoptotic cell death in vascular smooth muscle cells.
Vascular restenosis after injury of blood vessel has been implicated in various responses including apoptosis, migration, and proliferation in vascular smooth muscle cells (VSMCs) stimulated by diverse growth factors underlying platelet-derived growth factor (PDGF). Previous studies evaluated the effects of low-power laser (LPL) irradiation over various wavelength ranges on VSMC events in normal and pathologic states. However, whether VSMC responses are affected by LPL irradiation remains unclear. The purpose of this study is to explore the effects of LPL (green diode laser 532-nm pulsed wave of 300 mW at a spot diameter of 1 mm) irradiation on the responses, apoptosis, migration, and proliferation of VSMCs. The effect of LPL irradiation was tested on VSMCs through cytotoxicity, proliferation, migration, and apoptotic assays. Aortic ring assay was used to assess the effect of LPL irradiation on aortic sprout outgrowth. Protein expression levels were determined by western blotting. LPL irradiation did not affect VSMC viability but slightly attenuated PDGF-BB-induced proliferation in VSMCs. In addition, LPL irradiation inhibited PDGF-BB-evoked migration of VSMCs. Aortic sprout outgrowth in response to PDGF-BB was diminished in cells treated with LPL. In contrast, LPL irradiation evoked apoptosis in VSMCs in the presence of PDGF-BB. Similarly, activation of caspase-3 and Bax, as well as p38 mitogen-activated protein kinase (MAPK), in VSMCs treated with PDGF-BB was enhanced by exposure to LPL. These findings indicate that LPL irradiation induces vascular apoptosis via p38 MAPK activation and simultaneously inhibits VSMC proliferation and migration in response to PDGF-BB.